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ABSTRACT. Objective: Research on effects of pregnancy termination
on women’s alcohol, tobacco, and other drug (ATOD) use suffers from
methodological and conceptual problems. Improving on prior method-
ologies, this study examines changes in ATOD use over 5 years among
women seeking terminations. Method: Data are from the Turnaway
Study, a longitudinal study of 956 women seeking terminations at 30
U.S. facilities. Participants presented just below a facility’s gestational
limit and received terminations (Near-Limits) or just beyond the limit
and were denied terminations (Turnaways). Using mixed-effects logistic
regression, we assessed differences in ATOD use over 5 years among
Near-Limits and Turnaways. Results: There were no differences in
ATOD use before pregnancy recognition; 1 week after termination
seeking, Turnaways had lower odds than Near-Limits of any and heavy
episodic alcohol use (p < .001), but not alcohol problem symptoms,

tobacco use, or other drug use. Although both groups increased in any
alcohol use over time, Turnaways increased more rapidly. Neither group
increased any other ATOD measures over time. Turnaways’ lower odds
of heavy episodic alcohol use at 1 week after termination seeking were
maintained throughout the subsequent 5 years. There was no differential
change in problem alcohol use or in tobacco or other drug use over time,
yet fewer Turnaways than Near-Limits reported problem alcohol symp-
toms 6 months through 3.5 years. Conclusions: There is no indication
that terminating a pregnancy led women to increase heavy episodic or
problem alcohol use or to increase tobacco or other drug use. Women
denied terminations had temporary or sustained reductions in all alcohol
measures, but not tobacco or other drugs, suggesting that relationships
between pregnancy/parenting and ATOD differ across substances. (J.
Stud. Alcohol Drugs, 79, 293–301, 2018)
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SINCE THE 1980s, physical and mental health effects of
abortion have been central to advocacy for and against

abortion rights worldwide (Center for Reproductive Rights,
2005; Wilmoth, 1992). In the United States, the mental
health effects of abortion—including alcohol, tobacco, and
other drug (ATOD) misuse—have remained a focal point of
anti-abortion rights advocacy (Americans United for Life,
2016). Numerous studies and rigorous reviews about mental
health effects have been published and generally conclude
that there is no evidence that abortion causes women to
develop mental health or ATOD use disorders (Charles et
al., 2008; Koop, 1989; Major et al., 2009; Robinson et al.,
2009). Some research has found higher levels of ATOD use
and use disorders among women having abortions compared
with women who give birth, have miscarriages, or who
have not had a previous pregnancy (Coleman et al., 2002,
2005; Dingle et al., 2008; Fergusson et al., 2008; Major et
al., 2009; Olsson et al., 2014; Pedersen, 2007; Steinberg &

Finer, 2011). It is unclear, however, whether these higher
levels are attributable to increases among women having
abortions, decreases among women choosing to continue
a pregnancy, or women with higher levels of ATOD use or
use disorders being more likely to decide to terminate an
unintended pregnancy.

Previous research about mental health effects of abor-
tion has a number of methodological flaws. These include
abortion under-reporting, not accounting for pre-pregnancy
mental health or substance use, and using inappropriate
comparison groups, such as women who have never been
pregnant or who had a wanted pregnancy (Major et al., 2009;
Steinberg & Finer, 2011). To address the major method-
ological concerns, in 1989 the U.S. Surgeon General recom-
mended a prospective cohort study design that dealt with the
problem of abortion under-reporting and compared women
who had an abortion with women who carried to delivery or
had a miscarriage (Koop, 1989). The U.S. Turnaway Study is
a 5-year prospective cohort study that recruits women seek-
ing abortion, some who receive abortions and some who are
denied abortions and then carry to term, and thus conforms
to those recommendations.

In addition to broader mental health (Biggs et al., 2015,
2016, 2017; Foster et al., 2015), the Turnaway Study includes
assessment of ATOD use and alcohol misuse. We have
published mid-study (2- to 2.5-year) findings for ATOD use
(Roberts & Foster, 2015; Roberts et al., 2014, 2015, 2016).
We found that women who had abortions had higher levels



294 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / MARCH 2018

of any alcohol use, heavy episodic alcohol use, and tobacco
use over 2 to 2.5 years than women denied abortions, but
these differences were attributable to reductions among
women denied (Roberts & Foster, 2015; Roberts et al.,
2015), not increases among women receiving, abortions. We
did not find differences in potential alcohol problem symp-
toms (eye-opener or blackout) or in drug use between groups
(Roberts et al., 2014, 2015). We also did not find evidence
that having abortions increased heavy episodic alcohol,
problem alcohol, tobacco, or drug use or that differences in
heavy episodic alcohol use between groups were explained
by stress or negative emotions about the pregnancy (Roberts
& Foster, 2015; Roberts et al., 2014, 2015, 2016). Together,
these findings indicate that—over 2 to 2.5 years—women
continuing unwanted pregnancies reduce/cease some, but
not all, substance use, whereas women who have abortions
tend to continue substance use patterns from before their
abortions. Here, we extend previous work by examining
whether these ATOD findings persist over the study’s entire
5-year period. Examining ATOD use over longer periods is
important because some have argued that adverse mental
health effects of having an abortion may emerge years later
(Kelly, 2014).

Method

Data sources

Data come from the Turnaway Study, a 5-year prospec-
tive cohort study of 956 women seeking abortions across the
United States. Study details have been published (Dobkin et
al., 2014; Gould et al., 2012; Roberts et al., 2014; Upadhyay
et al., 2014). The study received ethical approval from the
University of California, San Francisco Institutional Review
Board.

Between January 2008 and December 2010, we recruited
participants from 30 abortion facilities throughout the United
States. Eligible participants were English- and Spanish-
speaking women age 15 or older, with no known fetal anom-
alies or demise, presenting at a facility within the gestational
range of one of three study groups. The three groups includ-
ed (a) Near-Limit-Abortions: presented for abortion within
2 weeks under a facility’s gestational limit for providing
abortion and received abortions; (b) Turnaways: presented up
to 3 weeks over a facility’s limit and were denied abortions;
(c) First-Trimester Abortions: received abortions any time
in the first trimester under the facility’s limit. Groups were
recruited in a 2:1:1 ratio. We recruited twice the number of
Near-Limits because we anticipated that fewer would meet
criteria for Turnaways and we wanted an adequate sample.
Turnaways versus Near-Limits was the main comparison;
First-Trimesters were included because Near-Limits received
abortions later than typical in the United States, where 90%
of abortions occur in the first trimester (Pazol et al., 2013)

and we wanted to examine whether Near-Limits’ experiences
were typical.

We chose facilities with the latest gestational limit for
providing abortions within 150 miles. Gestational limits
vary according to state laws and provider factors (e.g.,
training, institutional limits, and staff preferences). Facili-
ties had limits from 10 weeks through the end of the sec-
ond trimester. Of facilities recruited, all but two agreed to
participate. A facility with an identical gestational limit,
the same catchment area, and similar patient volume re-
placed one that declined.

Data collection

Participants completed 11 semi-annual telephone inter-
views over 5 years. Participants were recruited and consented
at the abortion-seeking visit. The baseline interview occurred
1 week after abortion seeking.

Participation

Of all eligible women approached, 1,132 (37.5%) con-
sented to participate in the longitudinal study, and of these,
84.5% (n = 956) completed the baseline interview, a mean of
26 per site. There were no statistically significant differences
in age or gestational age between those who consented and
those who completed the baseline interview (Dobkin et al.,
2014). Near-Limits and Turnaways (main study groups) did
not differ in participation rates, although fewer women eli-
gible for First-Trimesters participated (Dobkin et al., 2014).
Of the 956, 452 were Near-Limits, 231 Turnaways, and 273
First-Trimesters. All participants from one facility—with a
10-week gestational limit and where more than 90% of Tur-
naways received an abortion elsewhere after being denied (n
= 76)—were excluded from analyses. One First-Trimester
and two Near-Limits later reported that they had not had
the abortion and were excluded from analyses. The final
sample comprised 413 Near-Limits, 210 Turnaways, and 254
First-Trimesters.

Women in the study who had abortions were similar to
women having abortions in the United States in general in
terms of age, race, and parity (Finer & Zolna, 2011). Be-
cause of study design, fewer women having abortions had
abortions in the first trimester than is typical in the United
States (Pazol et al., 2013).

Measures

Outcomes included at each interview were past-month
any alcohol use, heavy episodic alcohol use (more than five
drinks at a time), potential alcohol problem symptom (eye-
opener, blackout, or both), tobacco use, and drug use, all
dichotomous. At the first interview, approximately 1 week
after abortion seeking, women were asked about past-month
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use and use the month before pregnancy discovery; tobacco
the month before pregnancy discovery was excluded. To bet-
ter measure alcohol use, additional questions were added at
the 4- and 5-year interviews: (a) TWEAK (tolerance, with-
drawal, eye-opener, amnesia, and kut down), which identifies
risky drinking patterns, typically among pregnant women
(dichotomous: scores two or higher considered positive;
Chang, 2001); and (b) volume (continuous: using indexing;
Armor & Polich, 1982), based on past-month frequency,
usual quantity, and number of 6+ occasions. To account for
left skew in volume because of the preponderance of zeros
and lower volumes, we restricted analyses to those who had
consumed one or more drinks and used the natural log of
(volume +1) as the outcome.

Main independent variables were study group, time
(years), and Study Group × Time interactions. Study group
is categorical: Near-Limits; Turnaway-Births (Turnaways
who had a live birth, including 15 who placed their baby for
adoption); Turnaway-No-Births (50 Turnaways who miscar-
ried or received an abortion elsewhere); and First-Trimesters.
We used Near-Limits as the reference so we could simulta-
neously compare experiences of Turnaway-Births and First-
Trimesters with Near-Limits. Years was a continuous variable
of years since recruitment. Study Group × Year interaction
terms refer to group-specific use trajectories compared with
Near-Limits, our reference group.

Covariates were measured at baseline. They included
age in years (continuous), race (categorical: White, Black,
Hispanic/Latina, multiracial/other), parity/recent birth
(categorical: nulliparous [no previous live births]; past-year
birth; one, no past-year birth; two or more, no past-year
birth), marital status (categorical: single, married, separated/
divorced); employed (dichotomous: employed part or full
time vs. not), child abuse/neglect (dichotomous: physical
abuse, neglect, and/or sexual abuse during childhood), and
history of depression/anxiety (dichotomous: previous depres-
sion or anxiety diagnosis).

Retention

Of the 956 participants who completed the baseline inter-
view, 58% were still in the study at 5 years. Of substance use
variables, only any alcohol before pregnancy recognition was
associated with loss to follow-up, with fewer who abstained
in the study at 5 years. Although there were no differences in
loss to follow-up by study group through the 10th interview,
in the final 11th interview, Turnaway-Births (51%) were
marginally less likely (p = .053) than Near-Limits (60%) to
participate.

Analysis

Analyses were conducted using Stata Version 14.0 (Stata-
Corp LP, College Station, TX). We used mixed-effects linear,

logistic, and multinomial logistic regression to assess differ-
ences in baseline characteristics between Near-Limits and
other groups, accounting for clustering within facilities.

Longitudinal analyses using mixed-effects logistic regres-
sion then examined associations between study group and
trajectories in ATOD use over 5 years. All available data
from the 11 interviews were used. The maximum likeli-
hood methods we used to fit the models provide consistent
estimation of parameters of interest in settings where data
are missing at random (Little & Rubin, 2002). Data about
use the month before the first interview (rather than before
pregnancy recognition) were the first time point. To account
for clustering, random intercepts for facilities and individuals
were used. When a significant (p < .05) likelihood ratio test
indicated they improved model fit, random coefficients for
individuals and quadratic terms for time were retained. To
aid in model interpretation, we graphed population-average
predicted probabilities based on model output. Graphs com-
paring outcomes are included as Figure 1. Using a series of
post-estimation tests, we estimated study group differences
at each 6-month study interval for each outcome and as-
sessed whether trajectories changed over time or differed by
study group.

We included covariates we expected might influence
ATOD use during and after pregnancy and baseline covari-
ates that differed at p < .10 between Near-Limits and any
other group. Gestational age, by study design, determined
study group and thus was excluded from models.

To analyze volume and TWEAK outcomes (collected
only at 4- and 5-year interviews), we used mixed-effects
linear and logistic regressions to examine associations be-
tween study group and outcomes at each interview. We also
assessed whether TWEAK findings were robust to our mod-
eling decision by using a mixed-effects negative binomial
regression; substantive findings did not differ.

Because there was some indication of differential loss
to follow-up by the final (5-year) interview, we conducted
a sensitivity analysis, removing the final two interviews and
repeating all longitudinal analyses.

Results

Sample description

Participants were racially/ethnically diverse; about one
third were White, one third Black, and 22% Hispanic/Latina
(Table 1). On average, they were 25 years old and sought
abortions at 17 weeks gestation. Almost two thirds had had
a previous birth, with 11% having given birth in the previ-
ous year. Few (<10%) were currently married, and a little
more than half were employed. About one fourth reported
history of child abuse/neglect and about one fourth a history
of depression/anxiety. More than half reported drinking any
alcohol the month before pregnancy recognition, and about
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one fourth reported heavy episodic drinking, 6% an alcohol
problem symptom, and 14% drug use. Almost 40% reported
smoking the month before seeking abortion.

Baseline differences across study groups

There were few statistically significant differences at the
p < .05 level at baseline. Turnaway-Births were younger and
First-Trimesters older than Near-Limits. Fewer Turnaway-
Births had a previous birth and fewer Turnaway-Births were
employed than Near-Limits. First-Trimesters differed from
Near-Limits in race/ethnicity. By study design, there were
differences in gestational age between groups.

As reported previously (Roberts et al., 2014, 2015), there
were no statistically significant differences in any alcohol
use, heavy episodic drinking, problem symptoms, or drug
use the month before pregnancy recognition between Turn-

FIGURE 1. Predicted probabilities of ATOD use over 5 years after receiving versus being denied an abortion. Note: Although pre-pregnancy recognition was
not included in models, it is included in the graphs as a point of reference, with the exception of pre-pregnancy recognition tobacco use, which was not col-
lected and thus is not shown.

away-Births and Near-Limits, although more First-Trimesters
than Near-Limits reported any alcohol use.

Longitudinal analyses of Turnaway-Births versus
Near-Limits

One week after abortion seeking, Turnaway-Births had
lower odds of any and heavy episodic alcohol use (reduction
by Turnaway-Births) but not problem symptoms, tobacco
use, or drug use compared with Near-Limits (Table 2 and
Figure 1). Although both Turnaway-Births and Near-Limits
increased any alcohol use over 5 years, Turnaway-Births
increased more rapidly. The difference in any alcohol use
between Turnaway-Births and Near-Limits 1 week post–ter-
mination seeking (Turnaway-Births still pregnant, Near-Limits
not) was maintained throughout 5 years. Neither Turnaway-
Births nor Near-Limits increased heavy episodic drinking,

Near-Limit First-Tri

Turn-Birth Turn-No-Birth
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TABLE 1. Characteristics of sample by study group (n = 877)

Near- Turnaway- Turnaway- First-
Limits Births No-Births Trimesters

(n = 413) (n = 160) (n = 50) (n = 254)
Variable % % % % Total

Gestational age in weeks, M 19.9 23.4*** 19.2*** 7.8*** 17.0
Age in years, M 24.9 23.4** 24.4 25.9* 24.9
Race/ethnicity *

White 32 25 42 39 33
Black 32 34 28 32 32
Hispanic/Latina 21 28 14 21 22
Multiracial/Other 15 13 16 8 13

Parity/recent birth *
Nulliparous 34 47 40 38 38
Past-year birth 12 6 8 11 11
1, no past-year birth 27 21 28 21 24
2, no past-year birth 27 26 24 30 27

Marital status
Single 80 84 78 76 79
Married 8 10 6 11 9
Divorced/separated 12 6 16 13 12

Employed 54 40** 48 63* 54
Child abuse/neglect 26 26 14† 28 26
Depression/anxiety history 23 21 30 30† 25
Any alcohol use 53 48 56 64** 55
Any heavy episodic drinking 23 24 22 25 24
Alcohol problem symptom 4 7 10† 7 6
Tobacco use 37 28† 42 43 37
Drug use 13 14 8 18† 14

Note: Any alcohol, heavy episodic alcohol, problem alcohol, and drug use in this table all refer to the month before
pregnancy recognition.
†p < .10; *p < .05; **p < .01; ***p < .001, compared with Near-Limit group.

alcohol problem symptoms, tobacco use, or drug use over
the 5 years (Table 2 and Figure 1). The difference in heavy
episodic drinking between Turnaway-Births and Near-Limits
at 1 week was maintained throughout the 5 years. There were
no statistically significant differences in change over time in
alcohol problem symptoms, tobacco use, or drug use over the
5 years between Turnaway-Births and Near-Limits (Table 2).
Yet, fewer Turnaway-Births than Near-Limits reported prob-
lem symptoms from 6 months through 3.5 years, indicating a
temporary reduction in problem symptoms among Turnaway-
Births from before pregnancy recognition to 6 months through
about 3 years postpartum (Table 2 and Figure 1).

Longitudinal analyses of First-Trimesters and Turnaway-
No-Births versus Near-Limits

There were no statistically significant differences at
1 week or over 5 years between First-Trimesters and
Near-Limits in heavy episodic drinking, alcohol problem
symptoms, tobacco use, or drug use. Fewer Near-Limits
than First-Trimesters reported any drinking at 1 week and
6 months, but this difference was not sustained (Table 2).
There were no statistically significant differences at 1 week
or over 5 years between Turnaway-No-Births and Near-
Limits in any drinking, heavy episodic drinking, alcohol
problem symptoms, tobacco use, or drug use.

Alcohol volume and “risk” drinking at 4 and 5 years

Alcohol volume between Turnaway-Births and Near-
Limits differed at the 4- but not 5-year interviews (Table 3);
median volume for drinkers was six drinks/month among
Turnaway-Births and nine among Near-Limits at 4 years
and was six drinks/month among both groups at 5 years.
There were also no statistically significant differences be-
tween Turnaway-Births and Near-Limits in odds of a posi-
tive TWEAK score at 4 or 5 years, with 9% having positive
TWEAK scores at 4 and 8% at 5 years.

Alcohol volume did not differ between First-Trimesters
and Near-Limits or Turnaway-No-Births and Near-Limits at
4- or 5-year interviews (Table 3). First-Trimesters had higher
odds than Near-Limits of a positive TWEAK score at 4, but
not 5, years.

Sensitivity analysis

When we removed the last two interviews from longi-
tudinal analyses, there were no substantive differences. In
the any alcohol use, alcohol problem symptom, tobacco
use, and drug use models, the effect sizes and statistical
significance of study group and Group × Time interactions
remained similar. In the heavy episodic drinking model, the
quadratic terms for Turnaway-Births became statistically
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significant; however, this did not substantively change our
findings.

Discussion

Our study finds that having an abortion does not lead
women to increase ATOD use, including problematic use.
Similar to previously published analyses of data through 2
to 2.5 years (Roberts & Foster, 2015; Roberts et al., 2014,
2015), we found no increase in heavy episodic and poten-
tially problematic alcohol use, in tobacco use, or in drug use
through 5 years subsequent to having an abortion, although
we did find an increase in any alcohol consumption. We note,
however, that median volume among those reporting any
drinking at 4 or 5 years was well below low-risk drinking
guidelines (National Institute on Alcohol Abuse and Alcohol-
ism [NIAAA], 2016). Consistent with other research using
different comparison groups (Major et al., 2009; Steinberg
& Finer, 2011), we found that women who had abortions had
higher levels of any and heavy episodic alcohol use subse-
quent to abortion seeking than women denied abortions who
continued their pregnancies. It appears that the differences
are attributable to reductions in these alcohol consumption
behaviors among women continuing pregnancies rather than
increases among women having abortions.

Reductions in substance use among women denied abor-
tion and continuing unwanted pregnancies differ across
substances and alcohol use patterns, indicating that there is
not a fixed relationship between pregnancy/parenting and
substance use. The lack of a sustained pregnancy/parenting-
related reduction in tobacco use among Turnaway-Births
as compared with Near-Limits is consistent with previous
literature that finds about two thirds who cease tobacco use
during pregnancy resume postpartum (United States Depart-
ment of Health and Human Services, 2001). The lack of a
parenting-related reduction for drug use conflicts with some
previous research that documents drug use reduction/cessa-
tion among pregnant/parenting women using marijuana and
among adolescents (Bailey et al., 2008; Barnet et al., 1995;
Gilchrist et al., 1996; Hayatbakhsh et al., 2011; Morrison et
al., 1998; Spears et al., 2010; Substance Abuse and Mental
Health Services Administration, 2009). The previous re-
search may not apply to other drugs, to adults, or to women
with unwanted pregnancies, who could possibly be less able
to or less motivated to reduce drug use.

The fact that pregnant/parenting women reduce any and
heavy episodic drinking compared with prior to pregnancy
recognition and compared with women having abortions
is consistent with published literature (Alvik et al., 2006;
Major et al., 2009; Massey et al., 2011; Steinberg & Finer,

TABLE 2. Longitudinal analyses of receiving versus being denied an abortion and alcohol, tobacco, and other drug use over 5 years

Any alcohola Heavy episodic drinking Problem symptoms Tobacco use Drug use

Variable aOR p [95% CI] aOR p [95% CI] aOR p [95% CI] aOR p [95% CI] aOR p [95% CI]

Study group (ref. = Near-Limits)
First-Trimesters 1.56 .017 [1.08, 2.24] 1.17 .619 [0.64, 2.13] 1.24 .563 [0.60, 2.53] 2.07 .176 [0.72, 5.98] 1.87 .198 [0.72, 4.82]
Turnaway-Births 0.21 .000 [0.13, 0.33] 0.21 .000 [0.09, 0.48] 0.42 .114 [0.15, 1.23] 0.78 .703 [0.22, 2.76] 0.46 .207 [0.14, 1.54]
Turnaway-No-Births 0.71 .374 [0.33, 1.52] 1.42 .541 [0.46, 4.42] 1.69 .417 [0.48, 6.00] 1.53 .699 [0.18, 13.33] 1.87 .490 [0.31, 11.14]

Year 1.55 .000 [1.28, 1.87] 1.48 .010 [1.10, 1.99] 1.43 .140 [0.89, 2.30] 1.02 .926 [0.70, 1.47] 0.84 .178 [0.65, 1.08]
First-Trimesters × Year 0.80 .158 [0.59, 1.09] 0.88 .584 [0.57, 1.38] 0.83 .585 [0.43, 1.60] 0.69 .196 [0.39, 1.21] 1.06 .657 [0.82, 1.37]
Turnaway-Births × Year 1.75 .004 [1.20, 2.56] 1.78 .083 [0.93, 3.41] 0.72 .499 [0.28, 1.85] 1.58 .187 [0.80, 3.11] 1.04 .825 [0.73, 1.48]
Turnaway-No-Births × Year 1.67 .118 [0.88, 3.18] 0.73 .471 [0.31, 1.73] 0.73 .591 [0.23, 2.32] 2.81 .100 [0.82, 9.61] 0.96 .891 [0.55, 1.67]
Year2 0.94 .002 [0.91, 0.98] 0.89 .000 [0.84, 0.94] 0.84 .000 [0.76, 0.92] 0.93 .052 [0.87, 1.00]
First-Trimesters × Year2 1.02 .528 [0.96, 1.08] 1.03 .534 [0.94, 1.12] 1.05 .476 [0.92, 1.20] 1.08 .181 [0.97, 1.20]
Turnaway-Births × Year2 0.93 .054 [0.87, 1.00] 0.91 .151 [0.80, 1.04] 1.11 .251 [0.93, 1.33] 0.90 .133 [0.79, 1.03]
Turnaway-No-Births × Year2 0.92 .177 [0.81, 1.04] 1.08 .374 [0.91, 1.28] 1.07 .573 [0.85, 1.35] 0.77 .039 [0.60, 0.99]
Age 1.03 .001 [1.01, 1.05] 0.99 .583 [0.95, 1.03] 0.98 .450 [0.94, 1.03] 1.05 .308 [0.96, 1.15] 0.97 .476 [0.901.05]
Race/ethnicityb (ref. = White) 63.92 .000 [21.62, 189.03]

Black 0.61 .000 [0.47, 0.80] 0.22 .000 [0.13, 0.38] 0.56 .065 [0.31, 1.04] 0.24 .005 [0.09, 0.65]
Hispanic/Latina 0.64 .001 [0.49, 0.83] 0.56 .044 [0.32, 0.98] 1.08 .806 [0.59, 1.99] 0.49 .194 [0.17, 1.43]
Other 0.80 .147 [0.59, 1.08] 0.42 .012 [0.22, 0.83] 0.90 .787 [0.43, 1.88] 0.36 .104 [0.10, 1.24]

Parity/recent birth
(ref. = nulliparous)

Past-year birth 0.53 .000 [0.37, 0.76] 0.43 .019 [0.21, 0.87] 0.45 .049 [0.20, 1.00] 10.52 .003 [2.28, 48.57] 0.17 .010 [0.04, 0.65]
1, no past-year birth 0.42 .000 [0.32, 0.55] 0.42 .002 [0.24, 0.72] 0.58 .079 [0.32, 1.06] 7.50 .001 [2.27, 24.81] 0.20 .002 [0.07, 0.57]
2+, past-year birth 0.46 .000 [0.35, 0.62] 0.44 .007 [0.24, 0.79] 0.46 .025 [0.24, 0.91] 11.69 .000 [3.18, 42.91] 0.15 .001 [0.05, 0.47]

Marital status (ref. = single)
Married 0.66 .015 [0.47, 0.92] 0.70 .346 [0.34, 1.46] 0.76 .534 [0.33, 1.78] 0.39 .229 [0.08, 1.81] 0.45 .276 [0.11, 1.90]
Separated/divorced 0.84 .361 [0.57, 1.23] 0.65 .215 [0.32, 1.29] 0.73 .432 [0.33, 1.60] 0.36 .180 [0.08, 1.60] 0.63 .486 [0.17, 2.34]

Employed 1.56 .000 [1.28, 1.90] 1.46 .073 [0.97, 2.21] 1.08 .732 [0.68, 1.72] 0.34 .018 [0.14, 0.83] 0.42 .028 [0.20, 0.91]
Depression/anxiety 1.15 .259 [0.90, 1.47] 2.26 .001 [1.41, 3.61] 2.58 .000 [1.55, 4.27] 18.07 .000 [6.00, 54.49] 10.53 .000 [4.39, 25.29]
Child abuse/neglect 1.14 .248 [0.91, 1.44] 1.45 .111 [0.92, 2.29] 2.05 .004 [1.25, 3.35] 5.11 .002 [1.85, 14.10] 3.79 .002 [1.64, 8.77]

Notes: aOR = adjusted odds ratio; CI = confidence interval; ref. = reference. aAll models other than the any alcohol use model include a random slope for
individual in addition to a random intercept for site and individual; bmodels for tobacco use utilize a dichotomous race variable because use among Black and
Hispanic participants was so low that the models would not converge with a four-category race variable. Gray indicates control variables.Gray
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2011) and suggests that general population-targeted mes-
sages about harms of alcohol use during pregnancy are
reaching this population. Based on our findings, it appears
that women with problematic use may need support (e.g.,
individual counseling or formal treatment; Armstrong et al.,
2009; Hser & Niv, 2006; Lester & Twomey, 2008) more than
general population messages.

There are number of limitations. First, the ATOD mea-
sures are self-report and thus may be underreported, espe-
cially during pregnancy. Second, the first interview occurred
about a week after abortion seeking. Women’s reports of
their ATOD use in the previous month may have already
been affected by whether they received or were denied an
abortion. Because of stigma about alcohol and drug use
during pregnancy, those denied abortion and continuing
pregnancies may have been more likely to report lower
levels of use than those who had an abortion. If this were
the case, we would have expected to (but did not) see this
across all substances and all substance use behaviors. Third,
there are some limitations to our alcohol use measures be-
cause of limitations of the survey instruments. Our heavy
episodic drinking measure was “more than five” rather than
the more commonly used “five or more” or “four or more”
drinks for women (NIAAA, 2004; Wechsler et al., 1995).
Also, our longitudinal outcome measures were dichoto-
mous. Thus, it was not possible to assess more subtle fluc-
tuations in volume or in severity of alcohol-related problem
symptoms over time. However, our assessment of volume
and TWEAK scores at the 4- and 5-year interviews was
generally consistent with the findings from the dichotomous
measures.

Fourth, 37.5% of eligible participants consented. As pre-
viously noted, nonparticipation was unrelated to our primary
exposure (receiving vs. being denied abortion), and sensitiv-
ity analyses for our 2- to 2.5-year analyses found no substan-
tive differences when the sample was restricted to sites with
higher participation (Roberts & Foster, 2015; Roberts et al.,
2014, 2015). Lengthy prospective cohort studies that offer
no direct benefit often have low participation rates (Ejiogu
et al., 2011; Rothman et al., 2008), and participation rates in
published investigations may suffer from reporting bias, in
that prospective cohort studies with lower participation fail
to report participation rates (Galea & Tracy, 2007). Although
we cannot confirm this because studies with lower participa-
tion may be less likely to report participation rates, a 37.5%
participation rate for a study asking women seeking a stig-
matized health service to complete semiannual interviews
over 5 years may be within the range of other large-scale
prospective studies.

Fifth, more women who abstained from alcohol use
before pregnancy recognition were lost to follow-up, and
fewer Turnaways completed the final 5-year interview. The
maximum likelihood methods we used to fit the regression
models provide consistent estimation of parameters of inter-
est in settings where data are missing at random (Little &
Rubin, 2002), although we cannot confirm to what extent
this is the case here. Sixth, most Near-Limits received
abortions at later gestations than typical abortion patients,
by study design (Pazol et al., 2013). Our findings show no
notable differences in substance use subsequent to the abor-
tion between Near-Limits and First-Trimesters, suggesting
that our findings may be generalizable. Seventh, about 10%

TABLE 3. Mixed effects linear and logistic regressions predicting alcohol volume and positive TWEAK scores at the 4- and 5-year interviews

Volume (among drinkers) TWEAK

4-year interview 5-year interview 4-year interview 5-year interview

Variable β p [95% CI] β p [95% CI] aOR p [95% CI] aOR p [95% CI]

Study group (ref. = Near-Limits)
First-Trimesters -.02 .888 [-0.25, 0.22] .21 .091 [-0.03, 0.46] 2.35 .008 [1.25, 4.41] 1.35 .433 [0.64, 2.87]
Turnaway-Births -.31 .040 [-0.61, -0.01] .15 .344 [-0.16, 0.47] 0.99 .978 [0.43, 2.25] 0.87 .775 [0.33, 2.28]
Turnaway-No-Births .04 .862 [-0.44, 0.53] .03 .892 [-0.45, 0.52] 3.04 .062 [0.95, 9.79] 0.96 .964 [0.19, 4.85]

Age -.01 .364 [-0.03, 0.01] .00 .771 [-0.02, 0.02] 1.00 .872 [0.94, 1.06] 0.98 .563 [0.91, 1.05]
Race/ethnicity (ref. = White)

Black -.29 .033 [-0.55, -0.02] -.25 .068 [-0.52, 0.02] 0.57 .197 [0.25, 1.33] 0.80 .625 [0.32, 1.97]
Hispanic/Latina -.41 .005 [-0.69, -0.12] -.19 .226 [-0.49, 0.12] 2.17 .039 [1.04, 4.53] 1.63 .273 [0.68, 3.93]
Other -.55 .002 [-0.89, -0.21] -.20 .270 [-0.54, 0.15] 1.56 .337 [0.63, 3.90] 0.53 .367 [0.13, 2.10]

Parity/recent birth
(ref. = nulliparous)

Past-year birth .01 .940 [-0.37, 0.40] -.32 .111 [-0.71, 0.07] 0.93 .880 [0.36, 2.38] 0.38 .167 [0.09, 1.51]
1, no past-year birth -.29 .056 [-0.58, 0.01] -.36 .014 [-0.66, -0.07] 0.90 .792 [0.43, 1.91] 0.60 .265 [0.24, 1.47]
2+, past-year birth -.23 .108 [-0.52, 0.05] -.26 .104 [-0.58, 0.05] 0.50 .136 [0.20, 1.24] 0.51 .204 [0.18, 1.45]

Marital status (ref. = single)
Married -.29 .133 [-0.66, 0.09] -.42 .022 [-0.78, -0.06] 0.37 .119 [0.10, 1.30] 0.21 .139 [0.03, 1.67]
Separated/divorced .16 .384 [-0.20, 0.53] .00 .997 [-0.37, 0.37] 0.34 .079 [0.11, 1.13] 1.16 .808 [0.35, 3.81]

Employed -.09 .426 [-0.31, 0.13] -.10 .404 [-0.32, 0.13] 0.90 .715 [0.51, 1.59] 0.45 .024 [0.23, 0.90]
Depression/anxiety history .10 .418 [-0.14, 0.35] .24 .054 [0.00, 0.49] 2.23 .012 [1.19, 4.17] 2.98 .004 [1.42, 6.25]
Child abuse/neglect -.11 .331 [-0.35, 0.12] .00 .992 [-0.24, 0.24] 1.69 .089 [0.92, 3.09] 1.33 .450 [0.64, 2.78]

Notes: CI = confidence interval; ref. = reference. Gray indicates control variables.Gray
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of Turnaway-Births placed their babies for adoption. Previ-
ous sensitivity analyses that restricted Turnaway-Births to
those who did not place their baby for adoption did not find
any substantive difference from models that included them
(Roberts & Foster, 2015; Roberts et al., 2014, 2015).

This study also has strengths. Although numerous articles
on abortion and subsequent ATOD use exist, the Turnaway
Study is the first to use a study design recommended by
Surgeon General Koop. This involves prospective measure-
ment of substance use and addresses problems of abortion
underreporting common to population-based surveys, where
commonly half of abortions are not reported (Jones & Kost,
2007). Second, our study also includes a conceptually ap-
propriate comparison group—women denied abortions just
after the group receiving abortions—that is also appropriate
in practice, as evidenced by the lack of differences in alcohol
and other drug use before pregnancy recognition. Third, this
study follows women for 5 years and thus, unlike our earlier
analyses, would capture problems that emerged multiple
years after the abortion, if such problems had emerged.

In conclusion, there is no indication that having an abor-
tion led women to increase heavy episodic or problem ATOD
use. Women denied abortions had temporary or sustained
reductions in all alcohol use measures, but not tobacco or
drugs, suggesting that relationships between pregnancy/
parenting and ATOD differ across substances.
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